Time-course development of the Cd2+ hyper-accumulating phenotype in Euglena gracilis.
To determine the onset of the Cd2+-hyperaccumulating phenotype in Euglena gracilis, induced by Hg2+ pretreatment (Avilés et al. in Arch Microbiol 180:1-10, 2003), the changes in cellular growth, Cd2+ uptake, and intracellular contents of sulfide, cysteine, gamma-glutamylcysteine, glutathione and phytochelatins during the progress of the culture were analyzed. In cells exposed to 0.2 mM CdCl2, the Cd2+-hyperaccumulating phenotype was apparent only after 48 h of culture, as indicated by the significant increase in cell growth and higher internal contents of sulfide and thiol-compounds, along with a higher gamma-glutamylcysteine synthetase activity. However, the stiochiometry of thiol-compounds/Cd2+ accumulated was similar for both control and Hg2+-pretreated cells. Moreover, the value for this ratio was 2.1 or lower after 48-h culture, which does not suffice to fully inactivate Cd2+. It is concluded that, although the glutathione and phytochelatin synthesis pathway is involved in the development of the Cd2+-hyperaccumulating phenotype in E. gracilis, apparently other pathways and sub-cellular mechanisms are also involved. These may be an increase in other Cd2+ chelating molecules such as di- and tricarboxylic acids, phosphate and polyphosphates, as well as Cd2+ compartmentation into organelles.